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Splenectomy was pe r fo rmed  on one group of r a t s  two days before part ial  hepatectomy. A 
second group of r a t s  received an injection of 2 ml 1% India ink into the spleen daily for four 
days before part ia l  hepatectomy in o rde r  to block the reticuloendothelial  sys tem of the l iver.  
Increased  mitotic activity of the hepatocytes was observed in both experimental  groups later  
than in the control.  
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The c lass ica l  investigations of B. F ischer ,  V. G. Garshina, and F. M. Lazarenko showed that prol i f-  
erat ive growth of the epi thel iumdepeads onthe state of the underlying mesenchymal  cel ls  [3, 5, 6]. The 
question of interaction between epithelium and connective t issue assumes  even g rea te r  importance in con-  
nection with the c lea r ly  demonstra ted role  of t issue induction in organ formation during the period of embry -  
ogenesis  [4]. Investigations of regenerat ion and epithelization of the wound surface have revealed delayed 
res tora t ion  of the epithelial component when activity of the underlying connect ive- t issue cel ls  is inhibited 
[7]. Some workers  speak of the stimulant effect of lymphoid tissue on mitotic activity of the hepatocytes 
[1, 2]. It has been shown, for instance, that after injection of a suspension of spleen cells  f rom hepatec-  
tomized animals into intact mice the mitotic index of the hepatocytes and, in part icular ,  of the ret iculoendo-  
thelial cel ls  of the l iver r i s e s  considerably.  These observat ions ra i se  the question of interaction between 
Kupffer cel ls  and hepatocytes and the possible stimulant effect of lymphoid t issue on the mitotic activity of 
the hepatocyte of the regenera t ing  l iver through the Kupffer-cel l  apparatus.  

To examine these problems the mitotic activity of the hepatocytes was studied after part ial  hepatec-  
tomy in r a t s  with the reticuloendothelial  sys tem of the liver blocked and after splenectomy. 

E X P E R I M E N T A L  M E T H O D  

Exper iments  were ca r r i ed  out on 105 noninbred male albino r a t s  weighing 120-140 g. Splenectomy 
was per formed two days before par t ia l  hepatectomy under ether anesthesia through a la teral  incision. The 
Kupffer cel ls  were blocked by injecting 2 ml% India ink once a day for four days into the animals through 
a la teral  incision into the spleen under ether  anesthesia.  This method was developed so as to avoid diffuse 
spread of the ink throughout the body when injected into ra t s  via the caudal vein. Par t ia l  hepatectomy was 
per formed two days later.  A group of animals receiving 2 ml physiological saline by injection into the 
spleen daily for four days, followed two days la ter  by hepatectomy, and animals undergoing part ial  hepa- 
tec tomy alone, were used as the control.  Considering that the resu l t s  of both controls  were very  similar ,  
these groups of animals will subsequently be considered together.  Part ia l  hepatectomy on all groups of 
animals  was ca r r i ed  out through a midline incision,  and two lobes of the l iver (60-70 %) were removed.  The 
animals were killed 24, 36, 48, 72, and 96 h and eight days after the operation at the same time of day (9:00 
-9:30 a.m.); 5 r a t s  were killed at each time in the experimental  ser ies ,  and 6-8 r a t s  in the control.  C a r -  
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Fig. 1. Mitotic act ivi ty of hepatoeytes  
at var ious  t imes  after  par t ia l  hepatee-  
tomy: 1) par t ia l  hepatectomy; 2) hepa- 
tee tomy after  splenectomy; 3) hepatec-  
tomy after .blocking Kupffer cel ls .  Ab- 
scissa ,  t ime af ter  operat ion (in h); o r -  
dinate, mitotic activity (in ~176 

noy 's  fluid was used for  f ixa t ion .  Mitoses were  counted in 8000 
hepatocytes  in each animal in sect ions 5 # in th ickness ,  s tained 
with h e m a t o x y l i n - e o s i n .  

E X P E R I M E N T A L  R E S U L T S  

Mitotic activity in the control  group was highest 24 h 
after  par t ia l  hepatectomy (mean 15.9% of mitoses) ,  and it fell 
gradually until the 8th day (0.30/oo). Whenpart ia l  hepateetomy 
was pe r fo rmed  after  spleneetomy, marked  inhibition of mi -  
totic activity of the hepatocytes was observed  in the ea r ly  
stage s af ter  r emova l  of par t  of the l iver:  3.7O/oo af te r  24 h and 
5~ h. The maximal  increase  was observed after  48 h 
(11.9~ with a fu r the r  dec rease  until the 8th day (Fig. 1). 
The curve  of mitotic activity in the second exper imenta l  group 
(partial hepateetomy with blocking of the ret iculoendothel ial  
tern of the l iver  with ink) r e s em b le s  that when par t ia l  hepa- 
tec tomy followed splenectomy, but in this case  the degree of 
inhibition of mitotic activity was g rea t e r  in the ear ly  stages 
(1.9~ of mitoses  a f te r24  h and 2.1~ of mi toses  a f te r  36 h)o 
Later ,  as in the splenectomized animals,  an increase  in the 
number of mi toses  was observed  until 48 h (12.0~ anda 
gradual dec rease  until the 8th day (Fig. 1). 

Inhibition of mitotic activity of the hepatocytes was thus 
observed in the ear ly  stages af ter  par t ia l  hepatectomy follow- 

ing splenectomy and blocking of the ret iculoendothel ia l  cel ls  of the l iver,  with an increase  in mitotic activity 
la te r  (11.9 and 12.0~ of mi toses  respect ive ly  by 48 h compared  with 15.7~ inthe control).  Inhibitionof mi -  
totic activity in this period can evidently be explained by adaptation, during which the functions of the Kupf- 
f e r - ce l l  apparatus and lymphoid t issue are  r e s to r ed .  Considering the s imi la r i ty  between the curves  of mi-  

t o t i c  activity in animals  undergoing par t ia l  hepateetomy af ter  splenectomy and af ter  blocking of the r e t i cu -  
loendothelial ce l ls  of the l iver ,  it can be postulated that the action of the lymphoid t issue is effected through 
the Rupffer cel ls .  The possibi l i ty of disturbance of diffusion of metabolic products  and biologically active 
substances through the hepatic sinus, the walls of which were  loaded with ink par t ic les ,  cannot be ruled out. 
However,  whatever  the mechanism of inhibition of mitotic activity in the hepatocytes,  the fact of close in te r -  
connection between the epithelial  and connect ive- t i ssue  components  and also between the epithelium and 
lymphoid sys tem of the body as a whole is manifested sufficiently complete ly  in the l iver  regenera t ing  after  
hepatectomy. 
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